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Docket No. ' 1 95378US0DIV 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



o 

**i 
o. 



IN RE APPLICATION OF: Chieko OSUMI et al. GAU: jp ^= o 

SERIAL NO: New Application EXAMINER: oOg 

FILED: Herewith 

FOR: RAFFINOSE SYNTHASE GENE, METHOD OF PRODUCING RAFFINOSE, AND TRANSGENIC PLANT 



REQUEST FOR PRIORITY 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 



SIR: 



■ Full benefit of the filing date of U.S. Application Serial Number 08/846,234, filed April 28, 1997, is claimed pursuant 
to the provisions of 35 U.S.C. §120. 

□ Full benefit of the filing date of U.S. Provisional Application Serial Number , filed , is claimed pursuant to the provisions of 
35 U.S.C. §1 19(e). 

■ Applicants claim any right to priority from any earlier fded applications to which they may be entitled pursuant to 
the provisions of 35 U.S.C. §119, as noted below. 

In the matter of the above-identified application for patent, notice is hereby given that the applicants claim as priority: 

COUNTRY APPLICATION NUMBER MONTH/DAY/YEAR 

Japan 8-107682 April 26, 1996 

Japan 8-198079 July 26, 1996 

Certified copies of the corresponding Convention Application(s) 

□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 

■ were filed in prior application Serial No. 08/846,234 filed April 28, 1997. 

□ were submitted to the International Bureau in PCT Application Number . 

Receipt of the certified copies by the International Bureau in a timely manner under PCT Rule 17.1(a) has been 
acknowledged as evidenced by the attached PCT/IB/304. 

□ (A) Application Serial No.(s) were filed in prior application Serial No. filed ; and 
(B) Application Serial No.(s) 



□ are submitted herewith 

□ will be submitted prior to payment of the Final Fee 



Respectfully Submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 





Norman F. Cfi&on *^ 
Registration No. 24,618 



22850 



James J. Kelfy, Ph.D. 
Registration No. 4 1 ,504 



Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 10/98) 
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Docket No. 195378US0DIV 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

INVENTORY) Chieko OSUMI et al. 
SERIAL NO: New Application 
FILING DATE: Herewith 



FOR: RAFFINOSE SYNTHASE GENE, METHOD OF PRODUCING RAFFINOSE, AND TRANSGENIC TEANT 




FEE TRANSMITTAL 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 



1 



FOR 


NUMBER 
FILED 


NUMBER 
EXTRA 


RATE 


CALCULATIONS 


TOTAL CLAIMS 


24 - 20 = 


4 


x $18 = 


$72.00 


INDEPENDENT CLAIMS 


7 - 3 = 


4 


x $78 = 


$312.00 


□ MULTIPLE DEPENDENT CLAIMS (If applicable) 


+ $260 = 


$0.00 


□ LATE FILING OF DECLARATION 


+ $130 = 


$0.00 


BASIC FEE 


$690.00 


TOTAL OF ABOVE CALCULATIONS 


$1,074.00 


□ REDUCTION BY 50% FOR FILING BY SMALL ENTITY 


$0.00 


o FILING IN NON-ENGLISH LANGUAGE 


+ $130 = 


$0.00 


□ RECORDATION OF ASSIGNMENT 


+ $40 - 


$0.00 


TOTAL 


$1,074.00 



□ Please charge Deposit Account No. 15-0030 in the amount of A duplicate copy of this sheet is enclosed. 

■ A check in the amount of $1,074.00 to cover the filing fee is enclosed. 

■ The Commissioner is hereby authorized to charge any additional fees which may be required for the papers being filed 
herewith and for which no check is enclosed herewith, or credit any overpayment to Deposit Account No. 15-0030 . 

A duplicate copy of this sheet is enclosed. 



Date: 




22850 

Tel. (703)413-3000 
Fax. (703)413-2220 
(OSMMN 11/98) 



Respectfully Submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIERr&sNEUSTADT, P.C. 




Norman F/Obton 
Registration Isjb. 24,6 1 8 

James J.G&efly, Ph.D. 
Registration No. 4 1 ,504 




IN THE UNTTED STATES PATENT AND TRADEMARK OFFICE 



In re the Application of 

Chieko OSUMI, et al. 
Serial No. 08/846,234 
Filed: April 28, 1997 

For: RAFFINOSE SYNTHASE GENE, METHOD FOR PRODUCING 
RAFF I NOSE, AND TRANSGENIC PLANT 

VERIFICATION OF TRANSLATION 



Honorable Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 



I, Yoshiyuki KAWAGUCHI, of c/o TOYAMA, MATSUKURA, 
KAWAGUCHI & ONO, Yokoyama Building 6th Floor, 4-10, Higashi 
Nihonbashi 3-chome, Chuo-ku, Tokyo, 103 Japan, declare:- 

(1) that I know well both Japanese and English languages; 

(2) that I translated the attached Text of Specification 
and Claims from Japanese into English; 

(3) that the attached English translation is a true and 
correct translation of the Japanese text of specification and 
claims as filed in the United States Patent and Trademark 
Office on April 28, 1997 under Serial No. 08/846,234 to the 
best of my knowledge and belief; and 

(4) that all statements made of my own knowledge are true 
and that all statements made on information and belief are 
believed to be true, and further that these statements are 
made with the knowledge that willful false statements and the 
like are punishable by fine or imprisonment, or both, under 18 
USC 1001, and that such false statements may jeopardize the 
validity of the application or any patent issuing thereon. 

Signed at Tokyo, Japan, this 1st day of September, 1997. 



Yoshiyuki KAWAGUCHI 
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Docket No. 10-851-0 Ef^i^o 



IN THE UNITED STATES PATENT AN D TRADEMARK OFFICE 

IN RE APPLICATION OF: Chieko OSUMI, et al. $ 

o 

SERIAL NO. NEW APPLICATION 
FILED: HEREWITH 

FOR: RAFFINOSE SYNTHETASE GENE, METHOD OF PRODUCING RAFFINOSE AND 



CERTIFIED STATEMENT RE FILING IN FOREIGN LANGUAGE 



TRANSGENIC PLANT /(T ^ 



I 



ASSISTANT COMMISSIONER FOR PATENTS 

WASHINGTON, D.C. 2023 1 ' ~ " n 



Sir: 

It is hereby certified that the subject application is being filed in a foreign language, in accordance with 

the provisions of 37 CFR 1.52(d). 
i 

A certified English translation, and a suitable amendment placing the application and claims thereof 
into proper U.S. format if needed, will be filed in due course. 



Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Obion 

Y OF RECORD 
No. 24,618 



Fourth Floor 

1755 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703)413-3000 
Fax: (703)413-2220 
(OSMMN 1/97) 



— *&&mmi&fc+. 77^; -^cD$Sigte2£^j£®3£gyg<ra? 

figg ing 

KtJDNAs S.^C©DN AOffi^ft^fctt 5jpJffl^&8t"So 77^;-Xlis t: 7 -r % 

^ 7 ^ j — Xii. X* o — x©^;U3->;USC^7 ? h — X*<a - 1 . 6*£-£-l>/c5 ^ 
-r y — xgi^'J =f«©— oT*)5 6 7 7-(/-xig* l J iii:ii> 5 7 * J — xcDfljJ::. 
77"^^ F-^2^Lfc^^-^ 3 oi&-&l^-OW<X=3— x 3 o - 

#if* 'mffi^{r«£-t>n*fei5SE*S<i: UX. **:W?fr&*iS»L;teo-tf ftSE (If- h 

UDP-i'm-X + ;*<f/fl~* — t*f9f/-* + UDP '"(a) 
**7^f-/-iV + *?o->l — 77i/-l ■+- Sim/VMS' --•(b) 
t'i9f/-ft + ~7l*l-~k — XHi-X + ;*>f/> h-'V •••(c) 

<D&.!fcl* ( a ) 77* v ^ 5^ y — J\*&ti&m ( G S : EC2. 4- 1- 123) . (b) 57W-X 
<g*J5E»>!? CR S : EC2. 4. 1. 82) ( c ) x^^-X-g-^BS^ ( S T S : EC2. 4- 1. 67) 

y-X*Sffi:W8, fflSfO7 7-(>'-X*fttt0. 03%4>b0. 16% 

(Enzyme Microb. Techno 1. . Vol. 4 May, 130-135(1982)) ^-5t, Z.<D&. J ?t£ik 

5fefri6-<7^J;9l-^ 77W-XI1 *VX*£<*ba6<b-rS ?y #4 *w«n 
^■•Wcii^ X3r U LT, X^a — X (tWi^ 5 96) x Xr?^:* — X ({s]#j4 

Ji-y ^if$ofti7 7 y-xiil 0%x-£>^ fii5i:VJ"i^. 

— 75\ ;-XO^^fiEit^?nT^2. (Trends in Glycoscience and G 

lycotechnology 7.34. 149-158(1995)) o a-rt^f Y's?— *f<Dm&m.fc\~ J: 
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*) ? hf^--X^U p<blZ-<D-tf?? hft-7^*7^ h>;UScD(£-^#<i: 

L^L, "CDSttUU k^SiQzk 1 . 9 k e =k Z> -h'=y ? h t'^-x** 3 5 0 

g *U #3 i? hft-Xl 90gi^^n-x7 6 0 gii377^ /-^l 0 0 g 

Wl^««J*Wa-#-*^iSfe^iL l ^nSo *J*.li* Kerr « * ^ y - J^gLW^iS. 

^-^^W^fSfe^L/^ (WO93/02196) 0 L^U. -£©*im. GS 

^7 y -xm* 'J =r»li, BEi'r. ^-f XtedfSSu ***** »*tt£r**tt*4&<D«-?- 
*SS»L;fccn-ry h^, S&3SL if iftt<»frC: < ff«E"T S*^ ^X, 7"-**. »3SttifO 
OlSitX/ifli, ffl^t L-C5pJffl^nT^4*<» or - ? h lr I* fc 

<tei*x urn??* y =/a*«<t-r*ci4:{*T?*/x«.^. -s 77^-^1 

CDf^xfr^^-L^- U/ctfS's^i'lT (,•>?> (Coon, Proceeding Soybean Utilization Alter 
natives. Univrsity of Minnesota. 203-211 (1989)) „ Z<D £ r> Z tfr 57^;- 

«±.Ott.«*^^ Ke r r £13. XfiEaMfcWflK: J: 9 > 5 7 -f / U =J"ttl*<8 0 
96*ms> 9 0 96ttTLfcfi7 7-f ? - l ) Xc D D ffi£fFltt L/C UT<- >S 

(V093/00742) . U^UCtiliJ «S*I<DfPtBT-£> 9 . S^iStt^x Hffi&tt £flCfth£L*i 

StfJE, -9- h7^h-/ii'i:t)tU577^ y-xii. «J-«KDii£S1Sfe*-«TS-£* z izfr 

*<Jt*<5 - t*<JB?!r-C*S*<s -f y-X^^-^^t^7 i >-9--l'{i^lli*nT^/i:^«, 
±i4Lfc«J;7i:, WffiS*n/;77 W-7>^K^It »3KStt£: U-CSSS^nT 
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M^-KtSDKA©^ 3b5&ft&7 7 << y -xcr>B£^#j-£-j£i£. 7 * y - x 

gDNA^t?^U C 0-*il^fi2D N A^7°7 'T v - 1 IT, ? U £»€>tttti L 
tpo I y CA) *RNA«fc«3fE§SU*: c D N A^SSMt IT P C R^frW 57^;-X 

4^ O U fi3fcc DNA7-f77 'J — KljtfL'W 7" 'J :7V -tz — -> a >£?Tt,^ 5 7 < J -X 

Cl ) flsfflXCFatSfWRtt : x^ a — 7*t.iSv9 s f-J —)\>frz>^-? * y — X^^fiEf So 

( 2 ) SiS pH :^6-8 

( 3 ) S&iSJg : #J 3 5 ~ 4 0 °C 

( 4 ) &f-ft ■ 

&?J\y*>'&? a -7 h/77-( -CilJ StJS^nS^^S :#}7 5kDa~95kDa 
(D^'JT^J^T; K^U^Uskiij (Native PAGE) Cl«fc «9 fflftESiiSg--?- 
i:^90kDa~100kDa 

©aTC^TI^fclJ-l. S D S - ^ >J T ^ U ; K$"/l'fSSWkll) CSDS-PAGE) 
oailjeStxS^-?-* :ft90kDa~100kDa 

c 5 ) : 

m^zv^^- 1~3 t-^-r^-T i y &E?i.i€"S-ir7 7 * y — 5. 

^is^ii. Tie ca) xti c b ) i^-r^ >'^ff*577^ y -x^jeb^- 

(A) g£yiJSCD'fid5iJS-^- 5 HISifiJcCDT £ y l&fig^J^-^-r 5 9 ? So 

^a. ftflK x^ifita^-'g-tfT i y s?S£Fij*^n£»9N x^o-xt*/ 
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Tifi <A) Xfi (B) {r^-T^ W<?K£-zr- KtSDNA^iliti, 

ca) g£yij£cDi5jij#-^5^ieifecDT i y&ssjnj^wT** 

(B) E^JStOgEJiJ^"^- 5 JlfH3£©7" i / KE^JjrfclNT. 1 5 U < (iSC®©T 5 y m<D 
£8U ^5fes JPAs ftfilU Xttifctt^'S-irT 5 y»EW**&tt»3x ^ x?a-X<fc*;* 

^?*-y — -/ua^^?* y-x^tEtssit^iti^ 

*«ojii* x _hf2.D NAOlf^WSfti: Ltv TSfi Ca) Xli Cb) i^fDNA^tt 

( a ) lE^SOE9U*-«3- 4 KiaSfcCDj&gEJiJCD ? *> N ^ < £ t>££«-3- 5 7- 2 4 0 8 
* «s> S t^SfS^J **if D N A . 
C b ) BEJlJSOieyJM 4 C:fBa<Z>J&££?iJcD o < <t t>*5*-?- 5 7 — 2 4 0 8 

tXh'J >-^x>h tJ^TTvN'f 7* U £V X Lv D-^tA' 

ca) CB) ©^ >/^St-«5 7 ^ * y -x-g-gs^^^-, mz r7 7-f y -x-g-^t 

< 1 > *3£?J1© — 

c i ) fiMi&tfssifRte : x?o-xt#5^;-^77-( y -x€-3=g£-r£o 

C2) SSSpH : ^J6~8 

C 3 ) MiSSffi : #J 3 5 -~ 4 0 °C 

C 4 ) : 

<2>* ')7?'J ;U7 i K-7-"^m^l»ib (Native PAGE) HiU iMS^nS 
g:#j90kDa--100kDa 

©STC^^TUfclt* SDS-*'J7^'J A/7 i K^^m^klS (SDS-PAGE) 
«fc UIMf^nS^f :**j90kDa — lOOkDa 
C 5 ) M : 

3 — KT-t h7 ; h\ N-xf ;l/-?L/^f ; H\ i y •> 1 /H^<t 0 ffl.^? £ tl •£> «> 
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T-*»3. 5ft?B*lwJ:i3«I«>"C|Bia**lf:. C ©3=- a. -7 U £*© *7 1 a J -^&MJk\*. 

77^ y — X-£-#;S?-3Hi. O >mfiS^s &\A.ii/v> (Cucumis melo) N 4- 3. "7 V (Cu 
cumis sativas) Ac £<DW&fr ZtiZ „ ^tl £©<£<&©$!> *&\~mmik^ £:t>' 

m&&5<'tzi&<DyB r £^ fflz_[i pm s F (7 i -;M^>x;i'7*-;i/7;WJ K) ^£©7* 
nr-T--t'EI*3W - e>s ^'i^-MT (-tr;l"<(S e r v a 3S*2DX.T «£t >o 

JtK© *k-?J:: UT5?rt>n5Sttait^, ill??©;? V'-??^©^?^ W^Ll*. ME-f^- 

Bt-f*- >2Ufc* D^? 4 WAM* H i T r apQ.(7 r ->7ttS) 

CD5£J^SttBf -f * >3&fttt*»* DEAE-TOYOPEARL (Jfcy — ^©5Stt» 

^igtoTfc «fc < . »Jg43E**^tfTfcJ:t>. H i T r a p Qti^U^m^^fz^^- 

Kit. *7i.i:ffi*l//:77 4 -X-&g2»*fSttttx 0. 3 MSJSON a C 1 "Cfttt* 
ft*. 4fc, DEAE-TOYOPEARLTIi»liSiB[tl/T0. 05M-0. 3 5 M CD 
N a C 1 Ko + ->7/^'f h?Q7f-/77^ -TliiSffiiK £ IT 0 . 

01M-0. 3 M© >J U^o 

IS§!©4Ha:»*::*J^-cii* -7 ? •> 9 's + KtttiZ5 7 * J 

7^ y -X-&-J5C»3Rett*WJ»r**!*t LTCi. WjH^h Lehle. H £, jr. «t 0 ¥6$ * tiT 
^S2£Mfckp]£z;#£-ffl<^-S73i£ (Eur. J. Biochem. .38. 103-110(1973)) *<3*t:f£ft£. 
C©g:?£<hLT, SfoSStS'^igS^ #J*.tf^ t*JSStUs 1 0 

mM l4 C-*?a — * N 20mM 13^9* J —)W 2 5mM HEPES (2-(4-(2-tK a 
♦fjf W - 1 - f V 7/ aV)i>/M*yS) -NaOH, pH7. (K 5 mM DTT ( * * U -f 

b-;u) ^-art-aca^ 1 0 m 1 ©*««*anx.T 5 0 u \ its, :n^, 3 2<c. 
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1 B§>fifK >^-^,^<— b UTgjfc^-mv 2 0 0 I Ox^ y - VU^JDL 9 5"CT'3 0^ 

7W-^hplc (jsss^^aT? h^^^^--) iriijss-rsc tJ'i-o-C. -7 

5 0^1 ©7 7^ — X-g-gEK^&^^ZJO LTlOO/zltU 32 °C-C6 0 a-fH. S.IP 

2. 5 mM a — X 

5 mM ft 3 i? f-J —J^ 

5 mM DTT 

20 mM h U T^igmWtWm. C p H 7 . 0 ) 

Jb1E©J:-5»wU-C£lP*yr-9fe^ SlI£»© 4 4ff*«D ^-^ y -^*llD^ 9 5°CT3 0 

H P L C CTS^JSt*©? 7 ^ ; - X^rSS L> 77^ y-Xg?)fffitti:t5, 
HPLCIiv &]7L\L nfrffi •/'XfiDX 5 0 0 (CarboPae PAl77^A. /^XK7V< 
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(Escherichia coli) l;to<tt5a4 CDl^lfflJ&^ V y tj u -7 -tz 

X. - -tr U t"->JC (Saccharomyces cerevisiae) bi6<i:^"S 

a*o^w^^ni^ *s®«BiSs <&iz?s<^^ Jr^vv, ^u-<ji±x± cr 

ffi&fCDSg^-S? ^— M^JTr® < yo*-^-DN AiETij, £ /client) 

CCD«fc-5/j:^*a*-^-{=li. ffi$&#£4*T-?£3|-r* C aMV 35SRNA7*Dt- 
CaMV 1 9 S RN A7ot-^- y /<U >Mgf7*at-^-| v Sf&M 

^,1h^^-h*> (napin) . ~7 r'tzX'V > (phased in) ^CDiS-S^O^o * 

— Rub i sCOM7az. 7 h3' MSMi^Jb^tf £*l*o 
t^O^?^-tl/TpB I 12U p35S-GFP (CLONTECHttS) 

«fct.> e 

jlu? ^D*u-> 3 ^ peg^, fltja-rssssMnaiwicuT^^tu^io^. ^ 
ccd <fc -5<ca* ojiiKwco+frb, aiE^ssosBK** fct*.i:fiB*Hitt©«3«* 

A^Wi:<t#^$n/:DN A-£;fc-,T*>efcl^ 

< 2 >*5£BJ(D-5 37 -f y -X^fi3tS¥^^-3- KtSDNA 

1 y (A) 'RNAKc DNA7^7? 'J — £ffl»L* ^CDc DNA^^f 7'? U — Sy^r 
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l y ^ffi^iJ^S-^'t^X-g-^^n/c:^- 'J 3? ? U^-^ K^-T'^^-^-tf <£ P C R (polyme 
rase chain reaction) \Z£ -?-Ci%<lf&-t Z Z. t iz «fc -,T. 5Ci i^T # -5 0 

^TiC. -^-i^ 'J &3fe©p o I y (A) *RN Afr<b*ft*8<DDN A 

poly (A) 'RN A©JrtajoCti<h LTIi. 5 7 -< -/ -^-^XBf^iSlS-? 1 ^?^ LTl^ 

3* Cd T) mfts^rMl^Tp o 1 y (A) *R N A^JHT# 3 C iRNA$ 
JStB-^-TfZp o 1 y (A) *RNA^j|5C iOTlS -y b (MPG Direct m 
RNA Purification Kit. CP G, INC. *±^) ^fffilTfeSl\ 
c DNA?^/?']-©^^ y -— y/cffiffltarD-roDN AWrfi-W^ PCR* 
fro itT'H5Ct*<T-i5, K»:t>^-9T^5^f KRfror i ;KBfHs #J;L<;rSE 

J5Jfe»jft*J&S£LnEl^.SL^ti*EyO*ai«©*'«2* U^o RACE (Rap i d 

Amplification of cDNA End : PCR PROTOCOLS 
A Guide to Methods and Applications.ACA 

DEMI C press INC. p 2 8-3 8 ) ^^.T^ai^ 

COi^iPC RCDmUiZlt^ c D NA7-f7'$ 'J — , — c D NA^ffl^S C £:*< 

poly (A) 'RNA, m&lZji -?TI*£ R N A £/fit^T feSl 
c D N A5-f TT^ >J -&rtm.-tZ>?~#>lZlt^ Jfpo 1 y (A) *R N A£r£SS!lw *- 
'J =f (dT) 5 >/A7 P 7'f?-f^l 1 \ i^fe'-^B?f^JC<t-7T— ^SHc D 

NA^^bs ^i:^V7-t.77> (Gub 1 e r and Hoffman) jiv^J" 
77 if? — / <— ^ (Okayama— Be r g ) (Mo 1 ecu 1 a r C 1 on i ng 
2nd edition. Cold Spring Harbor press. 19 
8 9 ) mzJ: 9 c D N A^-^sSclT^o 77^ -X^j£»3^{£^«D*3lftj&<5l>A£ 

l^-^wtt:, P C R^rWffl L/c c D N A7-f ^'5 'J -feSS^-y h(Capfinder 
PCR cDNA Library Construction Ki t (CLONTE 
CHtfc) §P) ^-^H^T. PCRIIi-jTcDNA^Ltfei^. COJ;?i:LT^ 
LfccDKAIl ^PrB^afrffc. 'J >j&-©fttHU P C R\Z X^mmMm^^ hO-ftflD^^ 
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<77 4 / -^fim^c DN A\Z&&$]tZ%afr&SMo 5' pfcigflj frigid DN A#r 

frtSiiO^IS L^. -©«fc-?i::igA,/c^t>ID N A«t#£-. P C RRESS^ £*nSi!-r * o 

fiWl!!LX^^*JIB»*-CWIIfL. S^ife^tr <9 fcB LT^3H UT fe. £tz^ 7" 

«li:*«UfcD N A#r)t©Sa-H-#-f::^<, ii. iglf U:DN A»ffr**7'? a 

fz* x? u ^-r-tf--> a >T-ii^ < p c r^i^ui^, 

COT ^ / SSS?U©^£:i5?>JS-*§-5 ir^Tc ^l£^3fi^J 3 T'^t>n*:5 7 w / -X 
^6£B£5g£-:J- Kt5DNA^tDNA|gffi$fir7'7X; F'pMo s s I oxCRS 
^t5x->x 'JkTo'JJMlO 9 0^gft#A J 1 3 2 6 3(2. JpJK8^1 1 
1 9"B <fc*K iiaaK3R«X3lt&%Bfc£ftX¥XfR&ffi&ft^ 3 0 5 B *S 

g<«m-o< lirfiSt— Tl 1*3-^) kt^x h*tti::5-3$SlMFKSftT*5»?H git 
SfFERM BP-5 7 4 8W4$ntl^„ 

-x^ffiB»? >/^K*3-Kr5fe©Tfe-7Tt>J:i>. r««J £12. 7; 

-f »J >© J: tw. 7 iolli, *iJ&te©]150"*T i / SSri^SE l/x ^Oi 

-> y fi*5 7-f y -X^JK»5S*««r* 78 47; y*»»^i*c»u. 3 5 

ip£>4 0 %£i_L©*§[S]i?fe£-W U> ^ y -X^fiJte^jgtt^Wri feOT'^-pT fei^o 
$ C,IZ* » £ L < '.2. 5 1 0SBC7 = ;8i^ 6 1 0fBO7 i y ^©HjrfcOT. 6 
5%0D*9l5)fe-S-W^-5w<tT'*io £ ^KjffS U< 12. HBIBJ *<. 2fr&4 0B, »4 
U<12. 2^ •£> 2 0 IB. ^<biZ. 24>b 1 01f*5 o 

tzZ 6 5 %IH±<D*$m&1} < SbZi&te3-&'£tSo *<D&ot£&fe3-ii, GenBanktif 
ay^^UL i pman-Pe r s o nS^fflW;GENET I X-MAC (it<5-?-tt 
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@ ft It f3*6BLfcRNA*»jair, U E*33fc5 7 -f y - X<£f£mmi&te+}z 

tem&.OMl^tel-ttfc-fZzf"? 4 -t? — 5' RACE^ 3' RACEfeCTv 

^ftlC^Jtaftft-?-*-***^ - * w 4:*<-C*5. _»totifc^ftiSM5"?-Jix Soluble Protein Ex 
pression SystemONVITROCENfcfc)-'*'* Tight Control Expression System ( INVITROGENit) 
QIAexpress SystemCQ I AGENtt)tt if CD + -y h#tMW-«»*Sns*«^ 

^^rajSd-^^^N-^ ^-^-N' -— ha-N-— h a v^T— v/> (NTG) L < tiMSSSfc 
JiS&©.fc-?tt*»©fMU »An ffrttu 3Ll*iSLi£L9iZ.\i* *-*.tfU©fllH* 

*§£ja n*, 

n_ K-TSDN A*«Hf&n*. i!:^ft57 7^ y-^-S-iK**«-3- KT5D 

NASfciiin^*}$t5aiiai^. *j*j*rmx©e?u*-*4 rcE«©**Ryu©-3 

^#•^■5 6 - 2 4 0 7 A^/<££iSSffi?iJ£-WT*DN AiX I- «J > S> x > h^frTT 

^ryz-rxu 77^ / - *<&&cstmw;'&* : %-? z 9 k-t*d 

t^-? 0 C©afc#*WU"SMBMt"r5 - <fc(*H£§T-£>£ — tfl^^-trhf > 4Bl5&&<3ib''D 
NAIlldr. mA.li 5 0 96Jai©«H1fr£*r*-S D N AH±**'W 7*V /-fXU *tlJ: 0 
«HffcbMSl.^D N AH±^W7'J /'fXLttl^ £>5i^i£ii?S-©-9-»f >'^7*'J ^ 
^-t'-i/ 3 >©j£(.o©ft#-Cfc3 6 CTC. lxSSC. 0. 1%SDS, )fsl<l^ 0. 

lxSSC N 0. 1 «s d SKJHsrattiSflet?'^?''; ?v xt**#***i/i^s. 
§tt$£3l-<:7 ^-i:o4f57< y — x*SEBWRgtt*ffi«fc©^«fe"C«IIJe-*'* ~ <b(C i -> 
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^>^§Wif 5s 4 s - a. 9 'J S*®7 7 * y -X^JKB£#© cDNAC? a— — 
(2) + a -J-'J tt«#4>i5fefe#D N A^HBU 7"7X; hX^^-^^tftfi* 

C3) poly CA) ■RXA^^a?i: t k^t^lU t^-Vyt-AXii-7t^ 
*t#jfiL5J?*ffl V > f h aaiR3Rt=tfc 77^; - X t££r?TrS -i* 'J 

(4) i/t^r i 7 'J 7 7 -f y-**J^*ffttt£ftaSU S6f^^-l*cDNA7 
< 3 >;«MJ3©^ 7 -r y — X©3Sti£j£ 

34-^ y ■> h— /u^tJjitt*. 

ot ^> «gW©DN A*«t^iftfe-?-iBl*^.it*-J:-9-C«iftU/c»*-C*)-9Tfc il>o 

x? d-xsc?*???;-^:??^ y-x*j«B?**fF«*-e-s»cjt. 77 ^ y- 
7Ai:z?a-^^'7^f/-^tt:S^a«lLTt)«t^. fi#&tf77fy- 
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Hiiv #]6~8£>S£Hrt. *£irp H 7 ift&izja&ZtiZ ^ tti*&$. Li>. £7t. RffcfiBE 
li#)2 8- 4 2°C. L < l±3 5 ~4 0° C CDSgffl F*U 4*»w 8 8 0 Cbu&T-£ £ C 
* bt> e t4k *»7 7 -f y-X^65£Bf^!i. #jp H 5 ~8CD«ga, p 

*5IBJ©-7-7 ^ J -X-£-fi£B?^l2. 3-F7th7; H\ N - Jt^-yb-y u-f = Kv Mn 
C I ZnC!,, NiC! : |:<t -s TS^^jg^PlW^ n5 cDT% C n <s> «Dtt»*<EJ5 

X?a — X 1 . - 5 mMJ6i-k;!>WST-£>;5 0 &fi>*£KflDX. 5 5 7 <f v> -X-g-Jj£BMfc 

co^y. ^iEfe^-^T >^-t? vxiSte-y-t uxfijffl-r&ig-g-trts. ^ y — x-g-sXg??^ 

JM»-f3- 1~55 ( 5 • ^8Kfi«) , *5Hi2 4 0 7 ~Z5 17 \Z.wrirWM ( 3 ' #E8! 
DNA ;o D N A 3 - Hai-ffilSI<i m R N A (t>XRNA) >£$£&.T Z> «t "5 

au 7 7 ^ y u ^ats^«*ot 5, —7?. mt&xw-mwf%&t>*. mssd n a 

©=j— K*&JwffiM6<3'y:BE^iJ J &W-r'5RN A (7 >*-fe >XR N A) 5 «£ -5 »=tuE 

DN Afwi£*S$nX(,--Stg^> ^-Jitfv 77<y -X-§-fi£B?^iaft^©— ta$©®rK^ 
L< .LSE=i— Kffi#©#l2 0 0 l|5^±i: 5 * >^ R N A tlS^t 5 «t 7 

:ii:<t^ tiirffitttteo^ 7 * y -x** 'J =f****K<fc*« - 

So 
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fSCaMV 3 5 SRNArot-^-, CaMV 1 9 SRN A7d*-^-, 
•J fie ^o* — * — »feia«t-C§B51-r S R u b i s C O/h-tr^Tjx^. -y h 

m-?-te£<n&tiL<&&imz&m.-rZ>i-£> (n a p i n) . ^ r -fe^-U > (p h 
a s e o 1 in) ^Oitft^ora * - 9 -H^^lf . s^- ^iSic^S) 

3' sMIlwIi. y '<•-> 's^&Mm*- I R u b i s C 0/Jvy-7.3.— -y h 3' «fl 

✓■f--^ (Pro. Natl. Acad. Sci. USA. 86. 145 (1989X TIBTECH. 8. 145 

(1990). Bio/Technology. 6, 923 (1988). Plant Physiol., 87, 671 (1988), Develop. 
Genetics, 11. 289 (1990). Plant cell Tissue & Organ Culture. 33. 227 (1993)) . T 
trw<2 7- y CAS (Plant Physiol. , 91. 1212 (1989)> WO94/02620, Plant Mol. Bi 
ol. . 9, 135 (1987). Bio/Technology. 6. 915 (1988)) . -^U? ha*i/-> 3 >a (P 
lant Physiol., 99. 81 (1992). Plant Physiol., 84. 855 (1989). Plant Cell Reports. 
10. 97 (1991)) O^tnO^ftfc^l^^i^X-tS, 
,<—?-■<( ? Jl<1f>m{ZiSi,^Tli. -x.> If^-^jt — -j 9 (embyogenc) MISs. £>£l^li. K 
-£><3fe3 0 B*>^4 0 B©^3MI^-©K?&£-filC^ntf:«fc<^ 0 1 gO-xi/f* — ? 

fU/;^ SfiffiO+r-f h/lW — >**tMS*lfi (Murashige and Skoog. Physiologia 
Plantrum. i5. 473-497 (1962)) CT^t^. BffflRTT* 2 iSfaig« h 
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onary nod) d Lt,>„ 7^a^^ T" U 9 Alis flalS© L BA 4 4 0 4 S C 

58, Z 7 0 7^^l^;t4<fl5i<, Ssl/<«, Z 7 0 7*<J;I,\ 
PMON 5 3 0 (Monsanto Co. ) i:§Wjt£-f Alt^7X ; K Ac if l^Ci:^ 
T-$-5o ^-f X-V— (Direct freeze thaw) 7?j£ (An et al. . Plant M 

ol. Biol. Mannual A.3 : 1-19. 1988) /* iffC £ T s T $^0'<* -f y i» 7>7 7 Vx> 
X (Agrobacterium tumefaciens) 2 7 0 7 (Hepburn et al. , J. Cen. Microbiol. 131. 
2961 (1985)) C/^Xi K^AtS, ^<D* /- ^itfi^X-J^Sfeft L^T^o/<? -r 
•J ? Ali s — Bfci£^L. 5 0 0 0 rpm. 5 ^RaM'k B 5 5®S^Jtfe{r!gffl-r^o 
XSmiiS® L 1 / 1 OSSCDB Sig&lZX 3 BR3ig^Us &B?mtZ>o ^M^m K> fcB U> 
T^a/<^-r 'J ACDSjBt&Ts 2Bffi3etig3rr*o - B 5 (2f i/tfOl/^CG 

amborg) B 5 J£(Exp. Cell. Res.. 50. 151 (1968). *'^WB5fjTA 3%X;7a 
— X. 5/iMKy^7: y^U>> IOajM IBA, 100/iM T-fe V v/ U > > 
-fW) fC^U> 2 5*Cs 2 3^PS^^ (6 0 iiEnfS" 1 ) C^ftTT' 3 B P3^S"t" 3 « & 
t/o/n'^t'J "7 A^-Kt*-rs/c»»CB 5 tgife ( 5 ^>-^7 2. ;"/'J 10 
Omg/L ^A^— ->«) 1 0 Omg/L ✓<>rj-7-< -> 5 0 0mg/L +27 t 
:?^-> /.(cefotaxime)) CT 4 E laJ 2 5 "CT'^S B L 5 . ^©^s 

B 5*Sf4fe (2 0 0 m g/L^T-^-f >>) Ct'^StS. l^^^T^I/fya- h 
:ri^, B5^* (0. 58mg/L v^U'J^ 5 Omg/L ^7"^ 
-T->>) T-i£§£Us — h So 2Xtr^ B ( 1 0 IBA) I^U 

n a * rata u 77^ y -x^B¥3jtiai=^'&7'n-r{rffli,>-c-y-b , >^'r7''; ^-r -tf- 

i5aTHf<n«sm/jiw.Pfl 

m 1 lis 57^ -x^fiESJEI-ioT^C*-^ -f / -Xi/jJcSiS-fE^RSi: 
0 2 {is ^7 * S - X-frfiJtBWIf© SDS-f.'J7^'J Vl/7 ^ K' 7 *;l'**«ctt«3*£**aJ< 
^•fi (k D a) ^St, 

ei 3 1*. 37 << ; -x^sc^-stfef-^-rss-ioras^^s^^-rs. 

i4li, 77^ y-X-i-g£K5SS-f4ir»-r-5£n>P HO^S^r^-TSo 

ID 5 <i, 37 * J -x^s£»*?g1±tr«-r 5 5 Ti-^f y -> h -;UDt£S£r^mL 

El 6 (is 3 7 * S — x-£-/5£B?^©^:S p HJEffl^t^o 

07 (is ■9'— KOTS yKK^JtOMfflk^TBI. RUAXIiG^ 

YliCX!iT*> MliAXtiC*. KtiGX'.iT^s DliGs AXliT^, HiiAs TX 
tiC^-s BUG, TXliC^s NliG, As TgKliC^ I li-f / > >£-g-To 
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< 3 37 y - x £-fi£^?£&teiffl!5Ej£ > 

HPLC 7 o^? h 7 -) C-tOSitSCtiaotff^fc, HPLC 

li. tS^v/XfADXS 0 0 (CarboPac PAl73-5A N K7>^n^ f* 'J — t£ttl2§ 

50/i l©57-ry -^-&"JSE»5K-i«*iS3!inUT 100<iliU 3 2°CT-6 0$MH. £i£ 

(RCc:?«Safix (&&■££&) ] 
2. 5 mil X 7 P — X 
5 mM 7 7-;—)^ 

5 mM D T T 
20 mM b 'J XSKgiiSE C p H 7 . 0 ) 

• ±.SE<D«t -5 1- UTSip-s-n &fi>m® 4fem-<DJ-? ; -jis&mz.. 9 5°cx-3 0 
mm&6~~i ojBMo*i , )y cais rsuYouj > $K<t^ srs$«»« sm* 

S5RUTi*feU. - 8 O'CJZTGH? U/=. 8fc*S LfcSMfcSI*! 2 0 0 g^«»lS7f?L* 
CT»U8f«l (4 0mM h U *JftHlt«flBtt( p H 7 . 0). 5 mM DTT, 1 m 
M PMSF (7 i— /l/^ ^ >XyU7 * — fr-? J\>* 'J K) > 1 ?6-fV 7 ; -trvU 

y »J5/<-f 5i--7-A(Calbiochen-Novobiochen)%t) if® "7 4 - dTtftifi U> iSiK£-4°C. 
#}3 0. 0O0xgT-6 0«-Mffl'frU/-. »*>ifc«.i>.t U/c 0 

< 2 >»-f ^->551ft^ o-* 7 - (1) 

±5ET»£n/it&roffl«tfl5 6 0 m 1 «ffi«2 C2 0mM h 'J XJ£g£3£ «r«( P H 
7. 0). 5 mM DTT) iZX¥-W1t L/cSftttittBE'f * >3fcft ? o 7^*77^-^5 
X. (H i T r a p Q : 7 7 >T*±2!k 1. 6 c m x 2 . 5 cm) ^5*ii^t/:^7 

®?S 3(20 mM h 'J ^%lffettaf-ttCp H 7. 0). 0. 2M N a C U 5 mM DTT) 
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A£tfe8>UT2M55tm 65S£-i5fel^rcl/7t&. 5 0ml©igSj£4 (20mM h 
>J J3.J£SHg®i£(p H 7. 0 ) N 0. 3M NaC U 5 raM DTT) i:t77<;-^^ 

<3>e^5t-'^7n7h^77^- (2) 

-hlfiCDfgffiJS^ 7 5ml £-jgtfr^ a. — 7" (Pormembranes MWC O : 10. 
0 0 0; >-7(Spectra )ttl!4) I- A*U 1 0 L 5(20 mM hU 

J&&)K®i£( P H 7 . Ok 0. 0 5 M N aC U 5mM DTT) i:WLT> 4 "CC— !& 

-73 5 A (DEAE — TOYOPEARL ; JfcV-ttSU 2. 2 x 2 0 cm) C-^U, 5 

5i»*«fe#L-C^«a*afi«*«fe«.^flltL/i*s Z0*5A?i:#l/0. 05M-0. 3 5 
MON a C I »Jff^E*ailllttt-^tt"C»tlfStt*i6W L/c 0 

< 4 > <y ^Uflftafi ^D7l</77-(- 

JtlB-CW^tLfc***^ 160ml*, SfiSSs (-& > h 'J 7* U -y 7* 1 0 -.Ami con 
ttH) 4I^T6. 5 m 1 d&SBL*:. :©ttffl«3 m I ot h/5 7 

^-^^^(Superdex 2 0 0 p g ; 7 7^->7*J: Si!. 2. 6cmx60cm) 
(C'StL^c * 5 2*Q> s M5<l£»to\t« S®«6 (2 0mM h U Xtt»ft«a(pH 7. 0 ), 
0. 1M X a C I N 5mM DTT, 0. 02%Tween 20) £rjBl*T?r-afco 7> 

< 5 >/W Fd^^T^ -f ^n7^77-f- 

OCtaSiU Sfc*c N WlWWLI CO. 0 1M 'J h U ? p H 7 . 0). 

5 m M D T T v 0. 02%Tween 20) IT** ?&:£&*4t o 3#£*tJt 

atftttttl. 2ml*> fcfcj^l^HawaKTWffcUfc'^ Ko + i/7'<;^ 
A(Bio-Sca!e CHT-1 ; * ^ y KttSU 0. 7x5. 2 ) 1:1 {*U. 5 

7-f /-*-S-«»*Ste*-®»S*rt:. 73 3 A{*&© 5 (10ml) ©PI 

tt«a^Ti5fe»UA:*> 2 0*7i.§C3tfL, 0. 0 1M-0. 3 MO M >SE2S6H^3K* 

< 6 >/W Ko*->7'<^'f h'J?D7^77^- 

_L^©<k-?llUT^n7^'W Ko^->7'^^h^o7F^77^ - IC £ * 'fS'&mfr 
&mm^ l/T 'J ? o^? h U 7 w / -7.£-6£B£^Mt> (ft 2 m 1 ) t U/Co 

^!g&M73-©^aKSli*^2 0 0 ^ ifz, ±?£1£li 5 7 0 0 nmo 1 /B* 

F^T-fel5s W^'M^tz , 0<Dit^mtllf=]2 S umo I /B^RJ]/ m g T*£> -? lOiSfel* 
It, &i£-r S «fc 9 i-'S$a*ibJbX-^fi^ 90kDa~100kDa ©i£-/< > K*^"T 

?>/•??©©**•§- //rt^o ^^n/iiH5a»^D a o©itsi4{i. fi»tii}R©^2 ooo 

§T*»>, Hi Tr a p Q ir i S5£J£S14S£-< ° ^ hr7 7/-»0^t^ 

**-r -stanza* 1 2 %-c *§£{©*£**§£ 1 
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X 1 



















m g 


nmol/h 


nmol/h/rr.g 


% 






1915 


20700 


11 




HiTrapQ 




1092 


48800 


45 


100 


DEAE-TOYOPERL 




540 


33000 


61 


68 


Superdex 200pg 




1. 79 


26500 


14800 


54 




-Q) 


0. 51 


12600 


24700 


26 




-(2) 


0. 20 


5700 


28500 


12 



< 1 >£r^-Mm&. 

uperdex Z 0 0 p g ; 77^-?i/7tt») KftLfc, * 5 A©¥£Ht£?§tm2. 

6 C 2 0 mM h 'J X%tti£KarA( pH7. 0 ) , 0 . 1 M N a C U 5 mM D T 
T. 0. 02% T ween 2 0 ) £ffi(,>T^ o ^» ^ 7 < y -X^iSBI^cD 

^Sli. ^75kDa~95kDailS^W:, 

( 2 ) *'J7^'J i Kyvl/SJRj*ffli (Native PAGE) 

"7 -f y — X"&;i£B?^e J £- L 0 £t 1 £ 9 x |5]iOt/'7';l'SfiS C 0 . 0 6 2 5 M h 
'JX-SS(pH6. 8). 15«^'J-bn-;W 0. 0 0 156BPB) tloi, QSliklt 
if >^ut Lrtio CCD"9->^H 0 *e 1 * 1 0 96* 'J 7? ij ,ut i K*\>1/ (JK— ■ fl:4*££ 
SI, 7W;H0) Cffil, 0. 0 2 5M h 'J X-0. 1 9 2 M ? \) > P 
H8. 4)T4 0mA, ^6 O^iiL/;. 5ka'^, ->/KX t>Xf-f >Jfi3i^7 b 
rt^-T-r-X^ttS) tCTgr&L/Zo *©*S*, #-?-Stl;*fc| 9 0kDa~100kDat« 

( 3 ) S D S - f< 'J 7 ^ l ) J^T i Ky*;^*a (SDS-PAGE) 

IRK -5 7 -f y-X-g-fiMMR* 1 0 iz 1 tO. |Simo-9->^US©?« (0. 0 6 2 5M h 
'Jx-i£gZ(pH6. 3). 2% SDS. lOWrnn-;^ 5 % y h jc* y 

0. 0 0 1 %B P B) fcJSQ*. I «-!SlnHfc U> 

1 Otf 1*1 0 ~ 2 0 96^ -7 > h#'J7?'J ^7 i (W— fM*3KfiM> 

0. I 96SD S*-g-ti"0. 025M h^-O. 1 9 2M /';->>gii« (P 
H8. 4 ) T4 OmA, ify 7 0 £-skK> U/c. Uf 'f >SJfefe*7 h 

Da~l 0 0kDat«S$n/:. 
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< 2 >g.fcMMi§L& 

ttriB©^^^ j -x&szmmisi&m&8:\zL,izi)<'?x. ©&g3M*T (28^ s 

2°C. 3 6°C. 4 0°C. 4 4°C. 4 8 °C. 5 2 °C ) T-5 7 -f J - X-&J52B£3l&te£-iM^ L 
«-£ic:&»-7JD*.*rI^i&J3u 2/b 1 tLfc. 3 2 "CT-Og^iSfcfc* 1 0 OtLttl 
C0^£J£T-©*§*fr?&i£-£l3 3{C^-r o ^-CD^s 7 7 / - X-g-fiEBHSJi. ifr 2 5 - 4 2 ' 
CfC:fr*:Sf&ffiX-&1££-^U. Slc'SSta KB, 3 5-4 0 "Cttifi-Cifc fc, 

< 3 >MiSS/n>p H 

7 * y — ^-g-BE»*igtt«S«feK Lti<it, §*£DpH3M*T (pH4~l 
l) * > -X-g-JSJtBSt*Stt«-iMSLfc. S-SJ^Kl*. 5 0mM 

( p H 4 - 6 ) . 50mM 'J >Wtti U O CpH5. 5 - 7 . 5 ) N 50 mM t* 

X- h 'J (pH 6-7) „ 2 0mM h'JX-ffl»jB»« (pH7-8. 5). 5 

OmM /y-»-NaOHttfi([ CpH9 ~l l) £7t. £-&j£&Kt)D;t*: 

* ©*£^n X-£-JKB£5£<2 p H 5 - l 0 ©SEffiT-S14*-^ SlSMf® p H 13U 

A3 «t x *>»/i * a*. 6-8 ftiax-* o 

< 4 >ia«js.D t ^M-i'7i->©^tt 

CaCh, CuCh, MgCl itllS.* xfr^ri<l3<^<^26£n'"«i^ofe;&<. MnCI 
2 . Z n C 1 , N NiCl >(2R$ 5*m*^U/-o 

^2 





1 


0 0 


3— KT4r F7; F 




0 






4 0 


C a C 1 


1 


1 5 


C u C 1 j 


1 


0 1 


MgC h 




9 6 


MnCli 




3 2 


ZnC), 




4 2 


N i C 1 j 




6 8 
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< 6 >5SpH 

5 OmM h >J*l£g*&®«[ (pH5~8. 0. 5 mM DTT^-frt?) , Xli2 0 

mM (pH7-8, 0. 5 mM D T T t^tf) +X-> TatrfGB&-< * > 

a^r h^77 4 - ( 2 ) T^n/Tv 7 / -X-g-fiitiNStMtf-^ B3fR3. 4ti:t 

7 ^ j - x-£-j£-efefea<Si6 p h 5 - 7 . 5 ©ssffi-c^c^x-*. tz a 

<7>^5gfig£ 

2 OmM H'J^-igKSft (pH7. 5 mM DTT£-g"ti-) CT, IftiaS&'f * >3£ 

hr^y*- C2) x-^^n^57^ y -^^^11^2 8°c. 3 2°c. 3 

<£©*£5U 2fce3tl±. 2 8°C~4 0 "CCDfESTBuiS-r >*^-^- h1&W.$rfj"t>tefr^tett 
RBg£:itt£LT 8 0%— 1 0 0%£DStt-€-WL. SSTifcoTto 

< 8 > T ^ J SEl£JlJ©ff?tfT 

nSr'J -^vU-x.> Y^ftlf — -tf (Achromobacter protease U fQ?t^|gX^tt$i{> CT3 
7 6 C N 1 2B»M*-fkL. KWfrffc Ufc. ft^nfc^^f Kft^«**fiH PLC 

(rt-rA : *j* — 5—X ,u BondasphereC # 2. lx 150 mm. Ci.. 300AX O * — 9 — XSfcSi 
C 5. U ^Tfcfc)) U Zr^Zf?- K«H-**MBHK»U#i. 0 . 1 96 T F A (h'J 

7;U>*-af^K) v T-t? h — h U vUOSK^BSt-J: t>*S )to U^-■<:7' : ? L - 

FSfr>^-CD 3 ocDSffK-{~ot>X. T S. J W^m^-f^^r^ ?jc> — th— UU; 0 

cn^cD^r^K^. -t-n-e'nJugjw^T'-?- k i . 2. sysii^. 

< 1 >P CRSC«t577>< /-X-g-fiXS^c DNACDeC^©fK-©*Bt 

U ©±ISaR2 2 s**flcS*+-C?L**fflt^r*«9'Ufeo COBiMS^ 8 0°C 
\Z&1&l,tztelii'<-y 7 t— (10 0 mMSMttf f-C?A N 1 0 0 mM h 'J *.-:&gK p H 8. 
0). 1 OmM EDTA. 1%SDS) t%?%L<OZ7 ^ J — fr^U.^- Utz &<Dlzmx.^ Htft 
7i7 — j\s£W3k<D? ODt^A : -f77; yl/T;l/3— jV (24 : 1 ) WV* 
VLW&fTii^ CO£^^4°CT9 2 5 0 x 1 5 ^rali£'1>&S JL?S£$fcS* U*: 0 

aw.»Jbtft*»fc. coJtrSJc^ao4 M^-fk'J ^^a^Jdx.. - 7 o °cx- 1 

MW-T»flltfau 4°CX'9 2 50xg s 3 0 #M»ifrteSLiJtlR*l9fc. w©ttlR*2 

fi«4RNAtlfc. #^fc^RNAii2. 3 8mgT 
:iD^RNAiS^ ?i-«J =/ (dT) -b;UD-x*5i»*ffil»fcp o 1 y (A) * R N A 
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m$L*v h CSTR AT AGENE CLONING SYSTEMSttS) irffiU p 
o I y (A) *RN A^^ltSfL. 4 2. 5mS©PO 1 y CA) 'RNAiUfc. 

JilSCDJ: ■? UX?#t>tl;t p o 1 y (A) •RNA^t>i!lE?gffgS u p c r Sc r i 
ptll CGIBCO BRLfctSD ^iHt-T— *lfi c DNA^U:. COc DNA 
a*»^77-f -X^-i^^c DN A*m«rS^«6»^ P C R*fclCj:Sifi«£fT-» 

^6-22) ^^fiJcU/r 0 ^r^-i-^-cDiEyiit-^t^^ RliAXtiG^ YliCXIiT 
£r> MiiAXliC^-. K(£GX(*T£-. DtiG> AXliT^ H(*A. TXIiC^s B !i 
G. TX(±C^ N12G. A. T5KIJC, Xte* J OSSli t >^ » 

rf'f^-tUT, 5" «|77'f7-j:A CA1 „ A 2 (K^-l-7) . 

A3 > A 4 ) . 3' * -*-lzD' CD' 1 CE7US 

•«§-2 1) . D' 2 CfiEJiJS-f- 2 2 ) ) ©^^■^^■yri:. 5' fflO/?^ v-CC 2 CS££>JS 
^•1 4) ) , TkXf 3 ' y^^^-irB' 1 8X £>SIM±B' 2CE3?'JS-^-l 9) 

**J5 4 0«H6**«DDN A7i<t@iIii$n^o CCDBfJt^T A? o — —^V^- 
•y Y CI NV I TROGEN' BVttM) ^l^?X; KpCRI 1 K ? □ — 

ig&m&l&mffi Lfc<t^^>. ^^SlScD^^-f T-"S2^JcDrt«i!{r^^ K 1 , 207; 

^{C £ 5 D K A ttff £> £ C <c A<*3^ 7^<, 

£ £ 1- . 9 o — .=. > U fc_bia P C R ±g$S D N A ®rJt© 77^;- X-g-fiEBr-ffciafe-^ Jt 
X'CDfeE^-^S-T 5 /cfetC RACE^vh (3' Ampi (inder RACE K 
i t (CLONTECHttfi) ) *fl?<^T\ 3' RACE^ff-ofc. 

BlrlSc DN A«-&«9*»S»Ch 5" fltT^-f -e-KC CC 1 CEWI*-^ 1 3 X C 2 (E3?'J 
ffl4)) . 3' l/^^^-CliT!- 'J CdT) <t T> 77 -K^^TT* 3^5 'T^'- £ 
M^TPCR^mv $ UT»£ftfc*tt««frtf-*»ffll;:. C «fc 0 

D (Dl(E5'lff 1 5), D 2 (E?iJ§-S§- 1 6)) £5' -< -? — \Z^ 3' -OBlTT*^ -f "7 

— iciia-y =r (a T) -r^A-^-f^ii^pCR^-j/:, *oa*, ci 

(EWOT- 1 3 > x C2 C55?IJS-^ 1 4 ) 'J =J" (d T) -T'sti— 7*^-f ^-"CHHtf 
Lt^DN ASrSSgJt^ D2 (R^J*^ 1 6 ) t*V^ (dT) - T — ^ -f T P 
CR£-ff-*fc£*©J5K ft2 4 0 OJK£tf®DNA0rH"ft<3MBb*:. 4fcs 5' WT? 1 ?* 
7-CC (C1(E?«*-91 3X C2(SJ«Sf 14)) < 3' ffl^'f ^-JUi^-'J =T 

CdT) -7>*-7 , 7-fv-^^T P CR^m\ $ t>tc w ? UT?S £>n7=l£itSS#rfi" 
5' mzf^* 7-CE CE^ii^l 7) . 3' fliJ^-r-^-lctTtTj-'J rf CdT) 

SitOD N Aftfr^-^-^lia b^r, 

mil. iScDNAS^RSi:, 5' «r7-f?-CA C A 1 CE*I*-* 6 X A 
2ClEyiJS-^7 ). A 3(E?iJ#-%8)fc5^JiA4CI£yJS : ^9)) x 3' -f -r — lw{± 

^-•J^'CdT) t7 >7J-K?nj J £-W-r?.7'5-r^- ; $-^^XP C R**tIv ^F^l--7l/ 

-rw&n^WBfM-^assi^N Aj^RW-^s-r-sB cb 1 ce?u#^i ox b2CE?ij 
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1 )&*<^{iB SCS&Vttl 2)) % 3' AJKHta-'J ^ Cd T) -7>*-7*5-f 

7*5 -f-* — *^"^ 2 0 0 OfilSODN AWfK-«-?#Tto -5r-X-. A 2. B2^ 

5 ^ ^ - £^ iQflE L D N A K £ * o - ^ > ^ U7= 0 SgSIEJiJ Ifcir^, 

#£EU*r 0 £/c 3' fflJlClipo I y (A) lE^Jt. -c-CDJtiifcfr^:/^ KBrtf- 3 izttfc-? 

5feOP C R©/g^i-£-*D-b>r3 5 7 * y - x-g-sSBJfR^T*^ KKK-lis *©N5je«« 
2)^2. 1 N 3 ©JllHaS^-CfcOs 9tiZP CR\Z£-?Tm>tLtz#}5 4 Oigg^CDDNA 
fi&fK-li. ^ 7 ■< J - X-£-j£g¥jg&fe^- _t<D 5 • ^{Zi5l>eC^X-*SC«h*^*>-,^o 5 

Kilt ) &7 e a-7iUcDNA7'fr7 'J -©X? 'J -— > ^K<£ffi Utz a 

<2>77-f> -X-g-fi£KMR c D N A O =J - Kffl#*ft© pa--^? 

aTOi^i:l/TcDNA7^7*7 V— *fTFS8U/;. < 1 >X-^t»n^=P o I y 

(A) *RNA 3. 8flg^bTime Saver cDNA -^tiZ^r y h ( P h a r m 
acia Biotec hfcfc^D 2*8U D N A £"g-Jj£ U*r<, &Ztltz c DN 

A^s A 7 T — i?^? A MO SSI ox (Amersha mfctSSl) OEcoRI frJPK. 
•e^^Oiyf^lii^la^iA/v^:^. Gigapackll G o 1 d /< y ^ — i? > jT^r- -y b ( S 
TRATAGENE CLONING SYSTEMSftS) 77-^161 
1={::SZ 9iA£"bK + 3 9'J©cDNA7-f77U-^ia!SLfc. *7-Y77 U — <D 

9*9— til. 46xl0'pf u/n^^^-tfc-sfc, 

_LSEQ4=-i7 'JOcDN A5-1"7'7 U — *N"s» 1. 4 x 1 0 6 p f u |C^S^-T5 7 7 ~^^ 
?I±3fflBS^->=. UtTO'J ER1647 ir JS^^-tir^^. US 9 0 mmOIS^7'L/- h 

1 4tfcKU 7*U- r*^^ 1. OxlO'pfu t«S «fc«5 {rS#^?r 0 C*l£-3 7 0 CC**j6. 

5tf#f^^^L/c^. 7*U- h .ht:i?£fj££nfc7 7 — V-?^>-9 *k±* a » >7*U> (A 

me r s h amfcfcSHH ybond-N + ) ICfs^U^o 

JtC-^-T n W >7l/>^ T^T^ 'J -CAailLX$E^^n^DNA^14$-«r. 

l^fDU^^irjJfei^L/Co C<D^--f n W >7*U>£-8 0°CT-2B#R3^^-r5Cli: 

T-D NA^y >7l/>J:i:iSW:. 

w^n*:^ o >y >7"u>t::*tL. < 1 >x-#t^5 4 otssstcoDN A»rJt<£7*o 

-TlcfllL^ a- >©X? U -J=.>^*fT-a/-o JhsatD^j5 4 0^S5^CDDNA»f 

Jt^. fflHUBfltE c o R I T-^t^{cm§U!5ci!jL. ^5 4 Ol&gfcfO-f h©^§I 
0 fcB UTJlt^UJtfefD^^ D NA^^ X-r-A (G e n e Images 

• &tfci vT-rA (Am e r s h a mfcLSD ) ^t^t7M U-W >^-<vUL. 7*D 
lufeo^-'r o>y >7"U>£6 0"CT-3 0t>R3, 7*L^W 7" U ^-f -b? — a 
&^T*5^UUr^7*o — 7"£-j!jO;LT 6 O'CT' 1 6B#figcD'W7"U ^-f-tf— •> 3 
>^,/; 0 v^vU^nfcDN A^r^iii^--5 7ti6©Cti* (7^*^7*77 7^-^8 
tn!7^U^-L/-t-f (i. 5 0 0 0 0^i:^lRlTii^:. :©7^ , J-->^'i:ti^ 
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iEcoKfei'a-V^xi/iiJ h7 • 3'JBM2 5. 8 trfig$fe2f-teK *> )V<.— ^ *) > & 
'aisMlRigi&Jz'C^^-TZ^ tT. c D N A^r^tr^5 X = hX^^-AMOS S 1 ox 
-CRS^^mLfc. KO»AcDNAOl$ii^2. 5 k b X$> o ^ 0 

^^CCO^^i KXliS J M 1 0 9 U JgTC&tt^ ^ FDNA 

Ac DN ACD^SI^IJCD^^JrtiT a q DyeDeoxy Terminator 
Cycle Sequencing Kit CPerkin — Elmer fcUB) x 

^■©ig^ lE^iJ^CDK^lS-^- 4 {C^-T 2 3 5 2i£S*tJ: t)«5«SS?iJA«J <hfri=t£.-? 

(D^yf- K 1 (E^*^ 5 «K 7iy a*** 215-244). 2 (E2?iJ#-5§- 5>fx 7; 
y 6*3H§- 6 1 — 79) 3 <E?iJ#-«§- 5 «K T X J 7 5 6-7 6 9) £— £rT * 

pMo s s 1 o x C R S*<S^-#-5^->3L 'J tT : = U J M 1 0 9 <DWM*x&k'&^ J 1 3 
2 6 3li. ^^£8 ^ 1 1^ 1 9 B<fct3, iBiHil*«XSaS*l5E^*X*Xj|ia«irW9£]5? 
(HH5ii§-*5- 3 0 5 B#il^^^< tfTfrifc— Tg l§3f) tr^^'x h2$:#JlC&-3£ 
BlfiMF»fc3nx*>?K gltf^FERM B P - 5 7 4 8 ij<HH £ *1X 1^ 5 „ 

< i ^ia^^^-air^x = vcornm 

T 7-*) l >AibTLBA4 4 0 4, /^t'J-^^-iLTpB 112 1 

(CLONTECHft) £-£R>X. > a -f ? +■ 7 << J — *-£f$Mf£<D D N A BfH* 

=&^AL^o pBI 121IJ. p B 1 N 1 9 fflSfecD^X = KTfc t) . V U >-&SfcB* 
aefrot-^-^ >X7x7- fcf*gi£iS.ft^- CNPTIO v 
y^^'U >-£-fi£B55£itf£^ - — ^ — CNos-ter). C aMV 3 5 S^o^--^ 
GUS (/9 - 7)^9 Q — ^— tO i&ii^ S-O^N o s - t e r t-^ Z.tlZ><Dffi 

WJCtS^^CD^^t^^T^^K^J^W-r^o CaMV 3 5 S7*D^--^-©TS5t^«*Sma 

✓<>r —^<? 9 — p b i i2iCs mnm3-^m>ntz^y y -x^/sa^iSfe-^ 

A Ut^o 77^;- X^fjEBSffciSfe^ D r a I f^-ft EFUSffiyiJ*^ 4 K:fc 
C>T3 0#g*>^ 1 3 4 2§g£X-<D«£S ; £-l-fc-DN ASJr^T^'o-^^^^acSjf- 
J: «9SSS L/r 0 CODSTrH-^P B 1 12 1 <D S m a 1 -fr-f H:7-fy-">3 > L//r„ C©-5 
>f--> 3 Ml * U t7-3'JHB10 1 £J£®fE*b. JMHSJW*** 

^^X; K£W»LrtU W^n/ra^^^H K©9*>. CaMV 3 5S7*n 
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I£CD[Sl^(C^U/c^© (-tr^X) 2 L> ^n^tU pBlRSlRVpB 

I R S 9 <t«J-;8 UVXo 

/^f'JOALBA 4 4 0 4 iC^A L^o 

->a-f ? -t-X+<Z>1&%Umi.UT<D±o Kft ->a-f (Arab idop 

sis thaliana) OS^Ii. l*>Tween20 Z^tsS 0 « J. 

^ j -jUiZ-C 5fr?£. f5)U<L%Tween20 &^ts 1 0 h U ")^T 1 

MS^fAt (MSS^^^feCMurashige and Skoog. Physiologia PLantrum, 15, 473-497 CI 
962)). B5tf^H>> lOg/L X?D-X 0. 5g/L MES, pH5. 8) H£ 
lN^„ 2 2°C, 1 6 B»Ba*BRflfx 8^F^8ti5|CD^-MirT lilF^^^U. 

2 in I O L B ^Tft o fc. Iftis 5 0mg/L^i-7^>^ 25mg/L 
X H/^ •^V-'g-^cDL B^JtefrgHSL 2 8 "CX". ^la^SL/:. miax-^Bl^ 

SJH^SSS^lfe C 1 /2MSS, 1 / 2 ;U;T(Garoborg)B 5 \£9 2. 5%X?u- 

X> 0. 5g/L MES. pH5. 7 ( K O H ) . ttJBiKl&K'* > v^bT 2 / ^ M >£S 
|fcjgg0. 0 4 4 ^ Mv * izisJ^'J =- y KS i 1 we t L 7 7)?: 1 L^fclj 2 0 0 /i 1 
(&$*feg£0. 0 2%) 3D^5) 8 \Zt£ 2> «fc o l~m^a Ufz. 

ter/n/<^f U ? AJ@jSv&Jr^^UTl^«i:i->TE J £-Stt-. ■7=->-tr-5' t"Atl-C. 4 0mm 
HGT-1 5£-|fll«ffiL*r. 2 4 a^F-***^. >lX«Ufct9-7-l±. ?i/>r-9 

Jgife CMSJtg> ^->*VUiTB 5 fcf^ = 1 %X:> o-X. 0. 5 g/L ME p H 5. 
8 > 0 . 8 : *~ y 9 J«KJ8ifc*«b®. V > (*»ft* 1 0 

0mg/L, /7*-^"f->> (S»i8S5 Omg/L) Sriax.3) CX2 2°CT-i£3U. W 

^A>^^-^0XSL^o I^tgCDig&^l&'SiEl/. T3S^^S5?#U^o T3f?i:oi,^ 



S4 





57 -< 7 — X-t-S (mg/g) 




0. 2 


mn&&& ( P B I R S 1 ) 


0. 0 


( p B I R S 9 ) 


0. 0 
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CD— flStSHS 

(ii) 5gBJ<Z>€l^ : -f y -X-^fiSt^iae^ 
(iii) E*»Jft : 22 

(v) 3>hrA-^»s:*)^riiEJB* 

CA) {&{* : 7 a -y £-7^ X? 

CB) 3 > t* — ^ : IBM PC 

CC) Jfcff='>X7"A : PC-DOS/MS-DOS 

(D)V7 h^i7 : Patent In Release SI. 0, Version 30 (EPO) 

Ci) EJlJOtt®: 

(A) Sci^JOS^: 30 amino acids 
CB) W.MCDW.: TUi 
CD) h#oi?-: lftaW 

(ii) EyijoaaB: k 

(v) 7f^> > H: internal 
Cxi) E3FIJ: SEQ ID N0:1: 
Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Leu Thr Val His Pto Gin 

15 10 15 

Gly Val lie Glu Gly Val Arg His Leu Val Asp Gly Gly Cys 
20 25 30 

(2) 6SyiJ#-5§-l £DSHJUOtf$8: 
Ci) BEyiJOte^: 

CA) IE?iJ©:&£: 19 amino acids 

(B) w.n<Dm.- 7;;t 

CD) h#Di>-: 
Cii) KWOSKSS; ^Tf- K 

Cv) 77^^ internal 
Cxi) R?U: SEQ ID NO: 2: 
Pro Val Ser Val Gly Cys Phe Val Gly Phe Asp Ala Ser Clu Pro Asp 

15 10 15 

Ser Arg His 

C2) KJiJ#^- 3 ©EyiJ©tB$B •• 
Ci) ffi^iJOtfeH: 

CA) fE^!]GD:S£: 14 amino acids 
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(B) &&}<DM: 7i;t 

(d) hsfco-:*-: isam 

(v) "7 "7 7" * > bSJ: internal 
(xi) @2?U: SEQ ID NO: 3: 
Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp Pro 
1 5 10 

(2) E?iJ#^4©B£F"J<Dlff6: 

Ci) mmco&m: 

(A) K^iJCDS^: 2517 base pairs 

(B) @£JiJ£DSh &m 

CD) h*ny-: HSU* 
Cii) E^IJO 5 ©^: cDNA to mRNA 
Cvi) mM: 

CA) 4-3.^ 'J CCucumis sativas) 

CB) 

Cix) EJ"JCD4#2&: 

CA) <fir«*«-r«B-3-: CDS 

CB) #3£&:K: 56. .2407 
Cxi) K^IJ: SEQ ID N0:4: 

AAAAAACAAC CCTTCTTTTA GTTTTTTGGG TTTGTTTCTT CTTTTCTTCT CACAA ATG 53 

Met 
1 

GCT CCT ACT TTT AAA AAT GCT CCC TCC AAC GTA GTT TCA TTT GAT GGC 106 
Ala Pro Ser Phe Lys Asn Gly Gly Ser Asn Val Val Ser Phe Asp Gly 

5 10 15 

TTA AAT GAC ATG TCG TCA CCG TTT GCA ATC GAC GGA TCG GAT TTC ACT 154 
Leu Asn Asp Met Ser Ser Pro Phe Ala He Asp Gly Ser Asp Phe Thr 

20 25 30 

GTG AAC GGT CAT TCG TTT CTG TCC GAT GTT CCT GAG AAC ATT GTT GCT 202 
Val Asn Gly His Ser Phe Leu Ser Asp Val Pro Glu Asn He Val Ala 

35 40 45 

TCT CCT TCT CCG TAC ACT TCG ATA GAC AAG TCC CCG GTT TCG GTT GGT 250 
Ser Pro Ser Pro Tyr Thr Ser lie Asp Lys Ser Pro Val Ser Val Gly 
50 55 60 65 

TGC TTT GTT GGA TTC GAC GCG TCG GAA CCT GAT AGC CGA CAT GTT GTT 298 
Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp Ser Arg His Val Val 
70 75 80 
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TCG ATT GGG A AG CTG AAC GAT ATI" CGG TTT ATG ACT ATT TTC AGG TTT 346 
Ser He Gly Lys Leu Lys Asp lie Arg Phe Met Ser He Phe Are Phe 

85 90 95 

AAG GTT TGG TGG ACT ACA CAC TGC GTT GGT CGA AAT GGT GGG GAT CTT 394 
Lys Val Trp Trp Thr Thr His Trp Val Gly Arg Asn Gly Gly Asp Leu 

100 105 110 

GAA TCG GAG ACT CAG AIT GTG ATC CTT GAG AAG TCA CAT TCT GGT CGA 442 
Glu Ser Glu Thr Gin lie Val lie Leu Glu Lys Ser Asp Ser Gly Arg 

115 120 125 

CCG TAT GTT TTC CTT CTT CCG ATC GTT GAG GCA CCG TTC CGA ACC TCG 490 
Pro Tyr Val Phe Leu Leu Pro He Val Glu Gly Pro Phe Arg Thr Ser 
130 135 140 145 

ATT CAG CCT GGG GAT GAT GAC TTT CTC GAT GTT TGT CTC GAG ACT GGT 538 
lie Gin Pro Gly Asp Asp Asp Phe Val Asp Val Cys Val Glu Ser Gly 

150 155 160 

TCG TCG AAA GTT GTT GAT GCA TCG TTC CGA AGT ATG TTG TAT CTT CAT 586 
Ser Ser Lys Val Val Asp Ala Ser Phe Arg Ser Met Leu Tyr Leu His 

165 170 175 

GCT GGT GAT GAT CCG TTT CCA CTT GTT AAA GAG GCG ATG AAG ATC GTG 634 
Ala Gly Asp Asp Pro Phe Ala Leu Val Lys Glu Ala Met Lys lie Val 

180 185 190 

AGG ACC CAT CTT GGA ACT TTT CGC TTG TTG GAC GAG AAG ACT CCA CCA 682 
Arg Thr His Leu Gly Thr Phe Arg Leu Leu Glu Glu Lys Thr Pro Pro 

195 200 205 

GGT ATC CTC GAC AAA TTC CGT TGG TGC ACG TGG GAC GCG TTT TAC CTA 730 
Gly lie Val Asp Lys Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Leu 
210 215 220 225 

ACG CTT CAT CCA CAG GCC GTA ATA GAA GGC GTG AGG CAT CTC GTC GAC 778 
Thr Val His Pro Gin Gly Val lie Glu Gly Val Arg His Leu Val Asp 

230 235 240 

GGC GGT TCT CCT CCC GGT TTA GTC CTA ATC GAC CAT GGT TGG CAA TCC 826 
Gly Gly Cys Pro Pro Gly Leu Val Leu He Asp Asp Cly Trp Gin Ser 

245 250 255 

ATC GCA CAC CAT TCG GAT CCC ATC ACC AAA GAA GGA ATG AAC CAA ACC 874 
lie Gly His Asp Ser Asp Pro lie Thr Lys Glu Gly Met Asn Gin Thr 

260 265 270 

CTC GCC GGC GAG CAA ATC CCC TGC CGT CTT TTG AAA TTC CAA GAG AAT 922 
Val Ala Gly Glu Gin Met Pro Cys Arg Leu Leu Lys Phe Gin Glu Asn 

275 280 285 

TAC AAA TTC CGT GAC TAC GTC AAT CCC AAG GCC ACC GCC CCC CGA GCC 970 
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Tyr Lys Phe Arg Asp Tyr Vai Asn Pro Lys Ala Thr Gly Pro Arg Ala 

290 295 300 305 

GGC CAG AAG GGG ATG A AG GCG TTT ATA GAT GAA CTC AAA GGA GAG TTT 1018 

Gly Gin Lys Gly Met Lys Ala Phe lie Asp Clu Leu Lys Gly Glu Phe 

310 315 320 

AAG ACT GTG GAG CAT GTT TAT GTT TGG CAT GCT TTC TGT GGA TAT TGG 1065 
Lys Thr Val Clu His Val Tyr Val Trp His Ala Leu Cys Gly Tyr Trp 

325 330 335 

GGT GGC CTT CGC CCG CAG GTG CCT GGC TTG CCT GAG GCA CGT GTG ATT 1114 
Gly Gly Leu Arg Pro Gin Val Pro Gly Leu Pro Glu Ala Arg Val He 

340 345 350 

CAG CCA GTG CTT TCA CCA GGG CTG CAG ATG ACG ATG GAG GAT TTG GCG 1162 
Gin Pro Val Leu Ser Pro Gly Leu Gin Met Thr Met Glu Asp Leu Ala 

355 360 365 

GTG GAT AAG ATT GTT CTT CAT AAG GTC GGG CTG GTC CCG CCG GAG AAG 1210 
Val Asp Lys He Val Leu His Lys Val Gly Leu Val Pro Pro Glu Lys 
370 375 380 385 

GCT GAG GAG ATG TAC GAA GGA CTT CAT GCT CAT TTG GAA AAA CTT GGG 1258 
Ala Glu Glu Met Tyr Glu Gly Leu His Ala His Leu Clu Lys Val Gly 

390 395 400 

ATC GAC GGT GTT AAG ATT GAC GTT ATC CAC CTA TTG GAG ATG TTG TGT 1306 
lie Asp Gly Val Lys He Asp Val He His Leu Leu Glu Met Leu Cys 

405 410 415 

GAA CAC TAT GGA GGG AG A GTG CAT TTG GCA AAG GCA TAT TAC AAA GCA 1354 
Glu Asp Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala Tyr Tyr Lys Ala 

420 425 430 

ATG ACC AAA TCA ATA A AT AAA CAT TTT AAA GGA AAT GGA GTC ATT GCA 1.402 
Met Thr Lys Ser He Asn Lys His Phe Lys Cly Asn Gly Val He Ala 

. 435 440 445 

AGT ATG GAA CAT TGT AAC CAC TTC ATG TTC CTT GGC ACC GAA GCT ATC 1450 
Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly Thr Glu Ala He 
450 455 460 465 

TCT CTT GGT CGT GTT GGT GAT CAC TTT TGG TGC ACG GAC CCC TCT GGT 1498 
Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp Pro Ser Cly 

470 475 480 

GAT CCA AAC GGT ACC TTT TCC CTC CAA GGA TGT CAC ATG GTT CAT TGT 1546 
Asp Pro Asn Gly Thr Phe Trp Leu Gin Cly Cys His Met Val His Cys 

485 490 495 

GCC AAC GAC ACC TTC TCC ATG GGC AAC TTC ATC CAC CCT GAC TGG CAT 1594 
Ala Asn Asp Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp Asp 
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500 505 510 

ATG TTC CAA TCC ACC CAC CCT TGT GCC GCC TTC CAT GCT GCC TCT CCA 1642 
Ket Phe Gin Ser Thr His Pro Cys Ala Ala Phe His Ala Ala Ser Arg 

515 520 525 

GCC ATC TCT GGT GGC CCG ATC TAT GTT AGT GAT TCT GTG GCA AAG CAT 1690 
Ala lie Ser Gly Gly Pro He Tyr Val Ser Asp Ser Val Gly Lys His 
530 535 540 545 

AAC TTT GAT CTT CTG AAA AAA CTA GTG CTT CCT GAT GGA TCG ATC CTT 1738 
Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser lie Leu 

550 555 560 

CGA AGT CAG TAC TAT GCA CTC CCG ACT CGC GAT TGT TTG TTT GAA GAC 1786 
Arg Ser Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Cys Leu Phe Glu Asp 

565 570 575 

CCT TTG CAT AAT GGA GAA ACT ATG CTT AAG ATT TGG AAT CTC AAC AAG 1834 
Pro Leu His Asn Gly Glu Thr Met Leu Lys He Trp Asn Leu Asn Lys 

580 585 590 

TTC ACT GGA GTG ATT GGT GCA TTC AAC TGC CAA GGA GGA GGA TGG TGT 1882 
Phe Thr Gly Val He Gly Ala Phe Asn Cys Gin Gly Gly Gly Trp Cys 

595 600 605 

CGT GAG ACA CGC CGC AAC CAA TGC TTT TCA CAA TAC TCA AAA CGA GTG 1930 
Arg Glu Thr Arg Arg Asn Cln Cys Phe Ser Gin Tyr Ser Lys Arg Val- 
610 615 620 625 

ACA TCC AAA ACT AAC CCA AAA GAC ATA GAA TGG CAC AGT GGA GAA AAC 1978 
Thr Ser Lys Thr Asn Pro Lys Asp He Clu Trp His Ser Gly Glu Asn 

630 635 640 

CCT ATC TCT ATT GAA GGC GTT AAA ACC TTT GCG CTT TAC CTC TAT CAA 2026 
Pro He Ser He Glu Gly Val Lys Thr Phe Ala Leu Tyr Leu Tyr Gin 

645 650 655 

GCC AAA AAA CTT ATC CTC TCC AAG CCC TCT CAA GAT CTT GAC ATA GCT 2074 
Ala Lys Lys Leu He Leu Ser Lys Pro Ser Gin Asp Leu Asp He Ala 

660 665 670 

CTT GAC CCA TTC GAA TTC GAG CTC ATC ACT GTT TCA CCA GTG ACC AAA 2122 
Leu Asp Pro Phe Glu Phe Glu Leu He Thr Val Ser Pro Val Thr Lys 

675 680 685 

CTC ATC CAA ACT TCT CTA CAC TTT GCC CCA ATT GGG CTG GTG AAC ATC 21.70 
Leu He Gin Thr Ser Leu His Phe Ala Pro He Gly Leu Val Asn Met 
690 695 700 705 

CTT AAC ACT AGT GGA GCC ATC CAA TCT GTG GAC TAT GAC GAT GAC CTA 2218 
Leu Asn Thr Ser Gly Ala He Gin Ser Val Asp Tyr Asp Asp Asp Leu 
710 715 720 
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AGC TCA GTC GAG ATT CGT GTC AAA GGG TCT GGT GAG ATG CGA GTA TTT 2266 
Ser Ser Val Glu lie Gly Val Lys Cly Cys Gly Clu Met Arg Val Phe 

725 730 735 

GCA TCG AAA AAA CCA AGG GCT TCT CGT ATT GAT GGG GAG GAT GTT GGG 2314 
Ala Ser Lys Lys Pro Arg Ala Cys Arg He Asp Gly Glu Asp Val Gly 

740 745 750 

TTC AAG TAT GAT CAG GAC CAA ATG GTG GTG GTT CAA CTG CCA TGG CCA 2362 
Phe Lys Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp Pro 

755 760 765 

ATT GAT TCT TCA TCG GGT GGC ATT TCG GTT ATC GAG TAC TTG TTT 2407 
lie Asp Ser Ser Ser Gly Cly lie Ser Val lie Glu Tyr Leu Phe 
770 775 780 

TAATTTTTAT TTATGTAAGC TCAATGATTG TTGTTGTTGT CGCTGTTGTT GCTATCAATG 2467 
TATTTCTCTC CAA AAG A AAA TTATGTGTAA TTTGGAGAGT AATTAAGTGA 2517 



(2) E9U*fl-5©BEy»JfiD«*8: 

(A) §EJU<E>S£: 784 amino acids 

cb> rnm<om: t ism 

(D) h*oy-: lESBtt 
(ii) E^KP«»: 
Cxi) BE^iJ: SEQ ID NO: 5: 
Met Ala Pro Ser Phe Lys Asn Gly Gly Ser Asn Val Val Ser Phe Asp 

15 10 15 

Gly Leu Asn Asp Met Ser Ser Pro Phe Ala He Asp Gly Ser Asp Phe 

20 25 30 

Thr Val Asn Gly His Ser Phe Leu Ser Asp Val Pro Glu Asn He Val 

35 40 45 

Ala Ser Pro Ser Pro Tyr Thr Ser lie Asp Lys Ser Pro Val. Ser Val 

50 55 60 

Gly Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp Ser Arg His Val 
65 70 75 80 

Val Ser lie Gly Lys Leu Lys Asp lie Arg Phe Met Scr lie Phe Arg 

85 90 95 

Phe Lys Val Trp Trp Thr Thr tils Trp Val Gly Arg Asn Gly Gly Asp 

100 105 110 

Leu Glu Ser Glu Thr Gin lie Val lie Leu Clu Lys Ser Asp Ser Gly 

115 120 125 

Arg Pro Tyr Yal Phe Leu Leu Pro lie Val Glu Gly Pro Phe Arg Thr 
130 135 140 
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Scr He Gin Pro Gly Asp Asp Asp Phe Val Asp Val Cys Val Clu Ser 
145 150 155 160 

Gly Ser Ser Lys Val Val Asp Ala Ser Phe Arg Ser Met Leu Tyr Leu 

165 170 175 

His Ala Gly Asp Asp Pro Phe Ala Leu Val Lys Glu Ala Met Lys He 

180 185 190 

Val Arg Thr His Leu Gly Thr Phe Arg Leu Leu Glu Clu Lys Thr Pro 

195 200 205 

Pro Gly lie Val Asp Lys Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr 

210 215 220 

Leu Thr Val His Pro Gin Gly Val He Glu Gly Val Arg His Leu Val 
225 230 235 240 

Asp Gly Gly Cys Pro Pro Gly Leu Val Leu He Asp Asp Gly Trp Gin 

245 250 255 

Ser He Gly His Asp Ser Asp Pro He Thr Lys Glu Gly Met Asn Gin 

260 265 270 

Thr Val Ala Gly Glu Gin Met Pro Cys Arg Leu Leu Lys Phe Gin Glu 

275 280 285 

Asn Tyr Lys Phe Arg Asp Tyr Val Asn Pro Lys Ala Thr Gly Pro Arg 

290 295 300 

Ala Gly Gin Lys Gly Met Lys Ala Phe lie Asp Glu Leu Lys Gly Glu 
305 310 315 320 

Phe Lys Thr Val Glu His Val Tyr Val Trp His Ala Leu Cys Gly Tyr 

325 330 335 

Trp Gly Gly Leu Arg Pro Gin Val Pro Gly Leu Pro Glu Ala Arg Val 

340 345 350 

He Gin Pro Val Leu Ser Pro Gly Leu Gin Met Thr Met Glu Asp Leu 

355 360.. 365 

Ala Val Asp Lys He Val Leu His Lys Val Gly Leu Val Pro Pro Glu 

370 375 380 

Lys Ala Glu Glu Met Tyr Glu Gly Leu His Ala His Leu Glu Lys Val 
385 390 395 400 

Gly lie Asp Cly Val Lys He Asp Val lie His Leu Leu Glu Met Leu 

405 410 415 

Cys Glu Asp Tyr Gly Gly Arg Val Asp Leu Ala Lys Ala Tyr Tyr Lys 

420 425 430 

Ala Met Thr Lys Ser He Asn Lys His Phe Lys Gly Asn Gly Val lie 

435 440 445 

Ala Ser Met Clu His Cys Asn Asp Phe Met Phe Leu Gly Thr Glu Ala 
450 455 460 
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He Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp Pro Ser 
465 470 475 480 

Gly Asp Pro Asn Gly Thr Phe Trp Leu Gin Cly Cys His Met Val His 

485 490 495 

Cys Ala Asn Asp Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp 

500 505 510 

Asp Met Phe Gin Ser Thr His Pro Cys Ala Ala Phe His Ala Ala Ser 

515 520 525 

Arg Ala lie Ser Gly Cly Pro He Tyr Val Ser Asp Ser Val Gly Lys 

530 535 540 

His Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser lie 
545 550 555 560 

Leu Arg Ser Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Cys Leu Phe Glu 

565 570 575 

Asp Pro Leu His Asn Gly Glu Thr Met Leu Lys He Trp Asn Leu Asn 

580 585 590 

Lys Phe Thr Gly Val lie Gly Ala Phe Asn Cys Gin Gly Gly Gly Trp 

595 600 605 

Cys Arg Glu Thr Arg Arg Asn Gin Cys Phe Ser Gin Tyr Ser Lys Arg 

610 615 620 

Val Thr Ser Lys Thr Asn Pro Lys Asp lie Glu Trp His Ser Gly Glu 
625 630 635 640 

Asn Pro He Ser lie Glu Gly Val Lys Thr Phe Ala Leu Tyr Leu Tyr 

645 650 655 

Gin Ala Lys Lys Leu He Leu Ser Lys Pro Ser Gin Asp Leu Asp He 

660 665 670 

Ala Leu Asp Pro Phe Glu Phe Glu Leu He Thr Val Ser Pro Val Thr 

675 680 685 

Lys Leu He Gin Thr Ser Leu His Phe Ala Pro He Gly Leu Val Asn 

690 695 700 

Met Leu Asn Thr Ser Cly Ala lie Gin Ser Val Asp Tyr Asp Asp Asp 
705 710 715 720 

Leu Ser Ser Val Glu lie Gly Val Lys Gly Cys Cly Glu Met Arg Val 

725 730 735 

Phe Ala Ser Lys Lys Pro Arg Ala Cys Arg He Asp Gly Glu Asp Val 

740 745 750 

Gly Phe Lys Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp 

755 760 765 

Pro He Asp Ser Ser Ser Gly Cly He Ser Val He Clu Tyr Leu Phe 
770 775 780 
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(2) !e?l]#-5§-6 Ol£J'JOt#f6: 
CO E5njCDtt@: 

(A) EyiJ©S$: 23 base pairs 

(B) m^om-. mm 

CO m©S5t: — 

CD) h^as*-: iSSH^ 
Cii) BE^IJOai®: -ffeCD^ ^KDNA 
(xi) SeyiJ: SEQ ID N0:6: 
TTYTAYCTBA CHGTNCAYCC TCA 

Ci) ICWOttW: 

CA) '££JiJ©fi£ : 23 base pairs 

(B) mw<ow-- 

CO — *0l 

(D) h*ay-: Ei£#: 
(ii) E^iJoa^: -HfecD^S? ^SDNA 
Cxi) E?iJ: SEQ ID N0:7: 
TTYTAYCTBA CHGTNCAYCC CCA 

C2) ISyiJ^#8 ©I2?iJO^$S: 
Ci) S£^J<Dt£g: 

CA) B£3flJ£>:§£ : 23 base pairs 

CB) E'yUOffl: 

CO — #81 

CD) h^av'-: Effitt 

cii) &m<omm-. teomm ^dna 

Cxi) Bfiyj: SEQ ID N0-.8: 
TTYTAYCTBA CHGTNCAYCC ACA 

C2) Ey«#-9-9©ffiy«iOWfE: 

Ci) SWI<Ol£3ff: 

(A) BE?iJ2>So: 23 base pairs 

CB) ^® 

CO SAOtft: — *tt 

CD) h^Di>-: Egtffc 
Cii) E»T)<0«ffl: te©t£& MDNA 
Cxi) E?"J: SEQ ID N0:9: 
TTYTAYCTBA CHGTNCAYCC GCA 
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(2) i£^Ji§-5?-10CDiE^JCDtiffS: 
Ci) fE?U<Di?fe3S : 

CA) EJiJOS^: 26 base pairs 

CB) E^JOS: m& 

co m<DWL-. —*m 

CD) h^D^-: ESKtt 
(ii) 1£^J©SIS: ^DNA 

ca) ^m^ria^-: 
cb) 

CD) ffe^tifS: 6#gSL^ll§SO? ? U*?- KNJi-f / ->>£ N flfe©N{i> A. 

Cxi) ffiyij: SEQ ID NO: 10: ■ 
GARGCNCTNM G.NCAYCTRGT NGAYGG 26 

C2) EyMMHOK^Otf*: 

Ci) E^iottK: 

CA) I5?U£>S£: 26 base pairs 

cb) fzn(Dm-. mm 
co sios^: — #st 

CD) h*oy— : IS^ 
Cii) IS3flJ©*lSg: ■flfeCDSK ^fiSDNA 
Cix) SE^ijCD^m: 

ca) wa*»-rsa-*: 

CB) ^ffiteg: 

CD) ffeOt^fB: 6^S&CKll#g03? ^ L/^-^- KNti-f y >>^-. ffeONli. A. 

g. cxm&m-to 

Cxi) ffiJU: SEQ ID NO: 11: 
GARGGNGTNM GNCAYCTYGT NGAYGG 26 

C2) ffiyM*^-12«DEy>JO»*B: 
Ci) EyiJOttH: 

CA) 26 base pairs 

CB) BSyiJcQSB: 

CO M<D&: -*S5 

CD) h^a-^-: 
Cii) EiF'J©f!3g: ItfeO^B? ^-SSDNA 
Cix) £flj©#«: 

CA) 4t^t^s-ri£^: 
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(B) 

(D) ^(Dmm- 6#§S.L> : 11#@0? ? KNl*W y IfeGDNl*. A. 

Cxi) g£?ij: SEQ ID NO: 12: 
GARCGNGTNM GNCAYTTRGT NGAYGG 26 

(2) eyj^-Sf 130r>6£?U©t#$6: 
Ci) BEJiJCD-Hl^: 

(A) E?'J<D§£: 26 base pairs 

(B) 6EyiJ£>52: «|fe 

cc) mo»: — *m 

CD) h*ai?-: (EStf* 

CiO mMomm-. mdna 

(A) ^m^S-ri£^: 
CB) ffffittB: 

CD) flfeOtffS: 3fl©?^ UjJ-*- KN!i-f / IfeONtt. A. G. CXt*T 

Cxi) SE3FIJ: SEQ ID NO: 13: 
GTNGGNTGYT TYGTNGGYTT YGAYGC 26 

(2) K?'Jf|-l-14CDEyiJ<Dl§^S: 

Ci) EyuottS: 

(A) E?iJ©4£: 26 base pairs 

(B) 6£?iJCDM: 

CO SSCD&C: — *fll 

CD) h#Oi>-: ftflltt 
Cii) EJ'JOS^: •teOSS? -&-JSEDNA 
Cix) EyUOWSS: . 

ca) <&&.&m-rfc-%-- 

CB) ?fS1ig: 

CD) ti»J©tff?6: 3#g©2 ? KNti-f y Hfe©Nl4. A> G. CXliT 

Cxi) ffi^lJ: SEQ ID NO: 14: 
GTNGGNTGYT TYGTNGGRTT YGAYGC 26 

C2) E^iJ#-^15©ee?0©tt¥S: 
Ci) EMOtt«: 

CA) S£?1JCDC$: 29 base pairs 
CB) 
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CD) h#oi>-: ksm* 
(ii) ttPlomm-. ft&O&B? <&i£DNA 
Cix) EW©«p«: 

CB) *?£El£E: 

Cxi) EJ1J: SEQ ID NO: 15: 
TTYGAYGCNT CNGARCCHGA YTCDCGNCA 29 

(2) E5»J##16©flE3RI©W#l: 

(i) lS3FiJCDte©: 

(A) ISJHJCDS^: 30 base pairs 

(B) KJIJCDSJ: 
CO gftCDftt: — 

(D) h^Qv*— : MR 

(ii) KJ'JCDS^: *gtDNA 
Cix) E^JCD^'gc: 

CA) Wfc*StE*: 
. (B) *MEtfcft: 

CD) teCDtt^S: 9 SBRZHlSBO* £ U^"^ KNIi-f y *> >£r> {tfc<DN{3U A, 

(xi) Br^'J: SEQ ID NO: 16: 
TTYGAYGCNT CNGARCCHGA YTCDAGYCAY 30 

C2) E?MS-9-17©i£yycDtff«: 
(i) B£J'J<Z>1±!g: 

CA) 1E?1J©S^: 20 base pairs 

cb) sejij©s!: 

CO 8£0S£: — 

CD) K*n-^-: tESHt* 
Cii) E*>J©«SB: \&<Dte.Wi -frgfcDNA 
Cxi) E£»J: SEQ ID NO: 17: 
GAYCARGAYC TRATGGTKGT 20 

C2) Beyd#-9-i6<oKyuotH¥E: 

Ci) EFUOtt©: 

CA) £?U<Z>&3: 26 base pairs 

cb) e^hosi: mst 
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co m<D&: —*m 

CD) h&vi?-: 

(ii) mnvrnm-- ^dna 

Cix) &M<Dm&i: 

CA) #«*3*TIB^: 

CB) fiqtifciE: 

CD) te©1tfS: 6 #g&uq5§gCD? KN{*-«ry tf&CDNli. A. 

Cxi) SEQ ID NO: 18: 

CCRTCNACYA GRTGNCKNAC NCCYTC 26 

C2) EJlJ#"?-19CDE^J6Dti^: 
Ci) E^IJOttlS: 

CA) Se^iJOS^: 26 base pairs 

CB) EJUCDS: 
CO SS©&: — 

CD) htfo-;?-: utS***; 
Cii) I£?!)©*I3B: fe<Z>mWt -g-JKDNA 
Cix) EftlCDftflt: 

CA) ^^^r^-riB^: 

CB) #?Ett«: 

CD) ffe©1ft«: 6#B&V15*@CD? * l/si-f- KNli-f >> ->>*s HfeONti. A. 
G> CXJiT^-^-To 

Cxi) I5JU: SEQ ID NO: 19: 
CCRTCNACRA GRTGNCKNAC NCCYTC 26 



C2) E^J#-^-20Ol2yiJ©1^iS: 
Ci) TRMCD'&m.: 

CA) SE?iJCDS£: 26 base pairs 

cb) mn<DM-. mm 
co mom-. -*m 

CD) htfov?-: msr-i* 

Cii) ieyij©«j«: i^<omm -s-j&dna 
Cix) e*u©#»: 

CA) #a*S-TE9: 
CB) 

cd) ^boisig: 6#@;&m5§@cD7 ? u*^ km*-* y i&©w2. a 

C. CXtiT^-^o 

Cxi) ffiyU: SEQ ID NO: 20: 
CCRTCNACYA TRTGNCKNAC NCCYTC 26 
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(2) ie*1J#-S§-21CD6Sy!)©t#IS: 
Ci) IS^JOttSS: 

(A) EJiJ<Dil£: 29 base pairs 

CO g|<D3fc: — *Si 

CD) h^n-^-: Kffttt 
(ii) S£?IJ©*1^: •flfeCD^K ^DNA 
(ix) K^lJCD^gi: 

ca) 4#§&$-s-rie-«§-: 

CB) #*E1£{£: 

CD) <fe©1tfS: 3#g&tfl8*B<D? * U3*"f- KN»i>f y tt©NW\ A. 
G. CXl*T*»-r« 

Cxi) EFU: SEQ ID NO: 21: 
TGNCGHGART CDGGYTCNGA NGCRTCRAA 29 

(2) EJU^-^^lS^JOtH^S: 
Ci) KyO©l!feK: 

CA) E5iJCDS$: 30 base pairs 

CB) @£yiJ<DS>: &ac 
CO SKOtt: 

CD) h#oi?-: Mft 

cii) se^ij^aiia: te^mm ^jsdna 

Cix) IBJIJO^Sfc: 

ca) wa«-s-ria-9: 

CB) 

CD) 4fe«D««: 19*1©? ^ UsJ-f" KMi-fy ->>*^ -HfeONJi. A. G. CXteT 

Cxi) SSJIJ: SEQ ID NO: 22: 
RTGRCTHGAR TCDGGYTCNG ANGCRTCKAA 30 
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CD : a-7i*7^;-;^77^ y-^^jK-r-So 

( 2 ) MiS pH:^6~8 

( 3 ) MiSfiK : **» 3 5 ~ 4 0 °C 

( 4 ) : 

(DW5»* a -7 h7 7 7^ - K J; ft Sfl-^f-fi :ifr75kDa~95kDa 

'J 7 ? 'J ;WT S K^MMWktfrK: «k »?fllS$*i*^-?-fi :ft90kDa~100k 

D a 

M:#790kDa~100kDa 
( 5 ) EE« : 

3. TIE (A) XI* CB) iC^t"? >/^7STS5 7 7 * y -X<§-j£B§^ 0 

a*. »An ttftu xjiatte^-s-trr ? y»iE^?>^»?x ^o, x^a-xt*- 

4. xr7 u— 9 J — ;H-?»*5S 1 ~ 3 ©t^ft^— 91 f-lB«JcO 5 7 -< y- 

5. — ^©t^f ft**— ^{rieifeo^ 7 * y - =»- KtsDNA. 

6. TE CA) CB) DT^W^M^-KtiDNA. 

(B) Eyijs©iaydS-*s-5niett<D7 s yBeiEWKiJ^T. 1 5L< t*?&<@©T 5 y&© 

tBMfe. X5fes JfA. ttftK XliflStt^S-frT i y BkffiyiJ^^/i: tK X^a-X<t*' 

7. TIB Ca) Xii Cb) Ka^TD N A-C4>*2S*5S5 3£3fc©D N A. 

( a ) Kyy»eDK*»j*-9 4 iriettoiasEM© 9 ^nc < t 5 7 - 2 4 0 8 

^<£5 ^SS5?IJ ^ "i-o" D N A o 
( b ) EyUa&OBWI*-* 4 IClSlf£©ig&E?nj© 5 2J?tt < t fe^Sff 5 7-2 4 0 8 
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X R N A^-fgm-T 5 ^ O frSuIfiD N AllifiBSnTl''«5»?|t3B 8X14 9 IBS£©4-* ^iBfe 

i2. »*«8~ i ooc^n^— «iciB«©4->^aeM«i»*»ssftiftu -©a 
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